been regulating toxic substances since 19061 and an anticancer clause has been part of the statute since 1958.6 Discussion of the anticancer clauses cannot ignore the history of FDA regulation of carcinogenic substances.
The purpose of this comment is to examine the problems that have arisen in implementing the anticancer clauses. The FDA's record in regulating carcinogens has been marked by long delays, 7 inconsistent results, 8 and exposure to political pressure.' These diffi-culties have been due in large part to underlying problems of statutory interpretation, to the failure of the FDA to issue regulations and establish standards, and to the inherent difficulty of drawing legal conclusions on the basis of inconclusive and often conflicting scientific evidence.
The comment will first delineate the statutory framework in which the anticancer clauses operate. Second, it will discuss the problem of defining and identifying carcinogens. The last section of the comment will examine the scope of the anticancer clauses.
I. THE STATUTORY FRAMEWORK
The Federal Food, Drug and Cosmetic Act' 0 establishes the procedures and criteria for the regulation of chemicals found in food. Section 301 prohibits the introduction or delivery for introduction into interstate commerce of any adulterated food, the adulteration of any food in interstate commerce, the receipt and delivery or proffered delivery of any adulterated food in interstate commerce, and the manufacture of any adulterated food." Section 402 of the Act defines adulteration.' 2 The statute, as enacted in 1938, classifies all Drugs, as he worried over the controversial color additive Red No. 2. First, the General Accounting Office and Senator Gaylord Nelson charged that his agency had dillydallied for 15 years without making a final decision on the safety of Red No. 2 and thereby exposed the public to needless risk. Next, the Health Research Group, a Ralph Nader affiliate that had led the charge against Red No. 2 for four years, complained that serious safety questions were still unresolved. Then came a grueling appearance on CBS-TV's Face the Nation where reporters badgered Schmidt to explain why he had not taken Red No. 2 off the market .... The political pressures are due in large part to the increasing incidence of certain types of human cancer. The trend has been widely noted. See, e.g., S. Doc. No. 9, 92d Cong., 1st Sess. 31 (1970 A food shall be deemed to be adulterated-(a)(1) If it bears or contains any poisonous or deleterious substance which may render it injurious to health; but in case the substance is not an added substance such food shall not be considered adulterated under this clause if the quantity of such substance in such food does not ordinarily render it injurious to health; or (2) (A) if it bears or contains any added poisonous or added deleterious substance (other than one which is (i) a pesticide chemical in or on a raw agricultural commodity; (ii) a food additive; (iii) a color additive; or (iv) a new animal drug) which is unsafe within the meaning of section 346 of this title, or (B) if it is a raw agricultural commodity and it bears or contains a pesticide chemical which is unsafe within the meaning of section 346a(a) of this title, or (C) if it is, or if it bears or contains, any food additive which is unsafe within the meaning of section 348 of this title . ... "poisonous and deleterious substances" as either "added" or "not added.' ' 1 3 Foods containing "not added" or "naturally occurring"' 4 substances are not to be considered adulterated unless the FDA shows that the presence of the substance renders the food "ordinarily injurious to health."' 5 "Added" poisonous or deleterious substances are to be deemed unsafe, and the food in which they are present adulterated, if the FDA shows that the substance "may render [the food] injurious to health."'" Section 406,' 7 however, specifically requires that the FDA consider the practicality of removing an added substance from the food, and permits the establishment of tolerances for substances that are essential in food production or that cannot be avoided through good manufacturing practice.
In order to increase the Act's effectiveness in protecting the public health, Congress in 1958 enacted the Food Additives Amendment.' 8 The Amendment sets up an independent framework in section 409' for the regulation of "food additives," as defined in section 201(s) of the Act." The provisions of sections 402 and 406, regulating ," "Naturally occurring" is not a statutory term. It is a term used by the FDA as synonomous with "not an added substance. " See, e.g., 39 Fed. Reg. 42743 (1974) .
" § 402(a)(1), 21 U.S.C. § 342(a)(1) (1970) . " The FDA has the burden of proving a chemical unsafe under the "poisonous and deleterious" provisions of the Act. See T. CHRISTOPHER & W. GOODRICH, CASES AND MATERIALS ON FOOD AND DRUG LAWS 531 (1973) .
,7 21 U.S.C. § 346 (1970) . Section 406 provides: Any poisonous or deleterious substance added to any food, except where such substance is required in the production thereof or cannot be avoided by good manufacturing practice shall be deemed to be unsafe for purposes of the application of clause (2) (A) of section 342(a) of this title; but when such substance is so required or cannot be so avoided, the Secretary shall promulgate regulations limiting the quantity therein or thereon to such extent as he finds necessary for the protection of public health, and any quantity exceeding the limits so fixed shall also be deemed to be unsafe for purposes of the application of clause (2) (A) of section 342(a) of this title. While such a regulation is in effect limiting the quantity of any such substance in the case of any food, such food shall not, by reason of bearing or containing any added amount of such substance, be considered to be adulterated within the meaning of clause (1) of section 342(a) of this title. In determining the quality of such added substance to be tolerated in or on different articles of food the Secretary shall take into account the extent to which the use of such substance is required or cannot be avoided in the production of each such article, and the other ways in which the consumer may be affected by the same or other poisonous or deleterious substances. " Food Additives Amendment of 1958 , Pub. L. No. 85-929, 72 Stat. 1784 . 21 U.S.C. § 348 (1970 . 20 21 U.S.C. § 321(s) (1970) . Section 201(s) provides in relevant part:
The term "food additive" means any substance the intended use of which results or may reasonably be expected to result, directly or indirectly, in its becoming a component or otherwise affecting the characteristics of any food (including any substance "added" substances, remained in the Act; "added substance" and "food additive" are not synonymous terms.
Section 409(a) provides that a food additive shall be considered unsafe within the meaning of Section 402, and therefore adulterated, unless a regulation is in effect that prescribes the permissible terms of its use. 21 The procedures and standards governing the issuance of such regulations are detailed in subsections (b) through (h) of section 409. Ordinarily a petition proposing a regulation will be filed under section 409(b) by the manufacturer of the additive. 2 Reports of investigations "made with respect to the safety for use of such additive" must be included in the petition.
2 3 The statute requires the FDA to issue a regulation or deny the petition. 2 4 Section 409(c)(3) provides, in part:
(3) No such regulation shall issue if a fair evaluation of the data before the Secretary-(A) fails to establish that the proposed use of the food additive, under the conditions of use to be specified in the regulation, shall be safe: Provided, That no additive shall be deemed safe if it is found to induce cancer when ingested by man or animal, or, if it is found, after tests which are appropriate for the evaluation of food additives, to induce cancer in man or animal .... intended for use in producing, manufacturing, packing, processing, preparing, treating, packaging, transporting, or holding food; and including any source of radiation intended for any such use), if such substance is not generally recognized, among experts qualified by scientific training and experience to evaluate its safety, as having been adequately shown through scientific procedures (or, in the case as [sic] a substance used in food prior to January 1, 1958, through either scientific procedures or experience based on common use in food) to be safe under the conditions of its intended use ... 2 21 U.S.C. § 348(a) (1970) . Section 408(a) provides:
A food additive shall, with respect to any particular use or intended use of such additives, be deemed to be unsafe for the purposes of the application of clause (2) (C) of section 342(a) of this title, unless-(1) it and its use or intended use conform to the terms of an exemption which is in effect pursuant to subsection (i) of this section; or (2) there is in effect, and it and its use or intended use are in conformity with, a regulation issued under this section prescribing the conditions under which such additive may be safely used. While such a regulation relating to a food additive is in effect, a food shall not, by reason of bearing or containing such an additive in accordance with the regulation, be considered adulterated within the meaning of clause (1) The general safety clause contained in subsection (c)(3)(A) places the burden of establishing the safety of a chemical on the proponent of the regulation. 6 The safety clause has generally been construed to incorporate a risk-benefit standard: the FDA must determine whether "the benefits which the chemical produces outweigh the costs of its restricted use."-" Section 409(c)(4)2 authorizes the FDA to promulgate regulations that establish the maximum quantity of a substance that may be used in food. Since it is generally recognized that many toxic substances may be safely used in low dosages, 2 " the setting of such tolerances is consistent with the general safety standard.
The anticancer proviso to the general safety clause" provides that carcinogenic substances are to be regulated under a standard different from that under which other toxic additives are regulated. 3 ' There are essentially two related differences between the respective standards of the safety and anticancer clauses. First, the anticancer clause does not permit risk-benefit analysis; the clause has been interpreted "to prohibit the use of any additive which under any conditions induces cancer in any strain of test animal. 32 The preclusion of risk-benefit balancing reflects a categorical congressional judgment that no benefits outweigh the health risks posed by the presence in food of carcinogenic food additives. Second, the language of the anticancer clause forecloses the setting of tolerance levels for carcinogenic additives. This important difference between the safety and anticancer clauses reflects the lack of a known threshold below which a safe tolerance for a carcinogenic 26 The Act is silent as to burdens of proof, but support for the position that the manufacturer is to be allocated the burden is found in both the legislative history and the Administrative Procedure Act. Congress intended the Food Additives Amendment to require the processor of a new and unproven additive to prove that ingestion of the substance by human beings was safe. S. Rep The clause is grounded on the scientific fact of life that no one, at this time, can tell us how to establish for man a safe tolerance for a cancer-producing agent. . .. So long as the outstanding experts in the National Cancer Institute and the Food and Drug Administration tell us that they do not know how to establish with any assurance at all a safe dose in man's food for a cancer-producing substance, the principle in the anticancer clause is sound. It is not simply the absence of data indicating how much or how little of a carcinogen will produce cancer in human beings that supports the no-threshold hypothesis. These positive findings, as summarized by the World Health Organization Scientific Group, support the theory:
(1) the self-replicating nature of the cancer cell; (2) the work of Druckrey and others, which has been interpreted to indicate summation of irreversible effects in carcinogenesis (this has been expressed by Druckrey in the equation Dtn= K 3 where n is greater than 1); (3) evidence from experiments on tumour initiation and promotion in skin carcinogenesis indicating lasting change induced by one tumour-initiating event; (4) the fact that cancer can occur in response to chemicals, even after single doses, long after their disappearance from the body; (5) the possibility that cancer may result from mutation in a somatic cell.
WORLD HEALTH ORGANIZATION, ASSESSMENT OF THE CARCINOGENICITY AND MUTAGENICITY OF
CHEMICALS 9-10 (Tech. Rep. Ser. No. 546, 1974) . The equation in (2) indicates that the mean latency period for a tumor to develop is inversely proportional to the amount of total dosage. If the equation is confirmed by experimental methods, it suggests that even extremely small doses can induce tumors in a sufficiently long period of time. However, it is possible that the length of time necessary for the tumor to develop would extend beyond the life span of the organism. 
1I. DEFINING A CARCINOGEN
One of the most difficult problems in the implementation of the anticancer clause is the very basic one of ascertaining which chemicals are carcinogenic. The Act prohibits the approval of any chemical that "is found to induce cancer when ingested by man or animal, or. . . is found, after tests which are appropriate for the evaluation of the safety of food additives, to induce cancer in man or animal.":" Three major issues are raised by this definition. The first concerns the meaning of the term "induce"; the second, the required methods of carcenogenicity testing; and the third, the evaluation of test results.
A. The Meaning of "Induce": Primary and Secondary Carcinogens
The verb "induce" ordinarily means "to bring on or to bring about" or "to effect, '39 and there is no indication that Congress intended the term to have a specialized or technical meaning in the anticancer clause. One would expect the clause to apply to any chemical the ingestion of which results in the formation of tumors, regardless of the mechanism by which the formation occurs.'" Nevertheless, the FDA has in practice distinguished between "primary" and "secondary" carcinogenic effects.
There are basically two kinds of "secondary" carcinogenic ef- 1269 (2d ed. 1956 ).
"
Cf. Bell v. Goddard, 366 F.2d 177, 180-82 (7th Cir. 1966) ,-in which the court, though not directly facing the issue, drew no distinction between chemicals which "cause" and those which "incite" cancer, and concluded that the clause "is generally intended to prohibit the use of any additives which under any conditions induce cancer. . A chemical may also be considered a secondary carcinogen if it does not directly produce tumors, but instead causes a disruption of some bodily function that in turn induces tumor formation. An example is the animal nutrient selenium. In three of six studies, test animals fed high dosages of selenium developed tumors. 9 It was found that selenium in high doses produced liver damage in the test animals and that the liver damage was responsible for the development of tumors. The FDA concluded on this evidence that selenium does not induce cancer." The agency, therefore, regulates selenium under the safety clause and permits use of the chemicals as a nutrient in the feed of poultry and swine at levels that the FDA feels will not endanger human health. 51 The FDA's position that selenium is safe in low dosages yet dangerous at higher levels might appear to be inconsistent with the premise of the anticancer clauses that no safety threshold for cancer-causing agents can be identified. The agency was careful, however, to justify its action in terms of the purposes of the anticancer clauses. The clauses, it pointed out, "are predicated on the theory that, since we do not know the mechanisms of carcinogenesis, even one molecule of a carcinogen should not be allowed into the food supply." 5 Where the mechanism is known, however-as the FDA was certain it knew the mechanism by which selenium induced cancer in the test rats-and where it is clear that the mechanism is triggered only by abnormally high dosages, 3 the reasoning behind 11 The Director of the Bureau of Foods has stated that if the FDA were to "carry through the Delaney philosophy, it would mean banning the curing of meat in this country." FOOD CHEMICAL NEWS, Sept. 18, 1972, at 26. He stated that at present there is no substitute for nitrites and estimated that about 80% of the swine meat in the United States is cured with nitrites, amounting to approximately 40% of the nation's meat supply. Id. Nevertheless, the FDA recently announced its intention to reexamine the use of nitrites in poultry, and the agency's Chief Counsel stated that it would not search for "legal mechanisms for saving nitrites." FOOD CHEMICAL NEWS, May 16, 1977, at 3. ' 38 Fed. Reg. 10458, 10459-60 (1973) .
The Commissioner was of the opinion that: The anticancer clauses do not apply in the case of an agent that (1) occurs naturally in practically all foods, (2) is used in a manner such that the natural level in food is not increased, (3) has a definite hepatotoxic effect/no-effect level, and (4) has a possible carcinogenic effect which is associated only with the hepatotoxic effect. 38 Fed. Reg. 10460 (1973). The "hepatotoxic effect" referred to is liver damage.
s' 21 C.F.R. § 573.920 (1977). 5' 38 Fed. Reg. 10460 (1973) . 3 There is a general controversy as to whether the use of a very high dosage results in an increased incidence of tumors because of stress, alteration of the hormonal balance, or overloading of the metabolic pathways. See, e.g the anticancer clauses does not apply.
The rationale of the selenium decision could become a significant loophole in the Delaney policy if not applied with great care. In the selenium case the FDA did not spell out in any detail the basis for its conclusions that the hepatotoxic effect identified was attributable solely to the dosage levels, and that the carcinogenic effects were associated only with the hepatotoxic effect. When there is affirmative evidence that an additive, by whatever mechanism, induces cancer when ingested by animals, the FDA should not set tolerances unless it is satisfied beyond doubt that it fully understands the mechanism of carcinogenesis, and that the mechanism can never be triggered in humans by ingestion of any amount of the substance that could conceivably reach humans. Such a standard will seldom be satisfied in practice.
4
The FDA perhaps had little choice in the selenium case because selenium must remain on the market. Selenium in low doses is essential for normal growth and metabolism in animals, " 5 and animals cannot produce it endogenously. The agency's treatment of selenium illustrates the need in some cases to accommodate the facially absolute demands of Delaney with the necessities of food production and processing.
B. Scientific Standards: Testing for Carcinogenicity
The most difficult task faced by the FDA in the implementation of the anticancer clause is that of determining when the evi- Reg. 19907, 19911 (1976) . In its Notice of Opportunity for Hearing on the proposal to withdraw approval of furazolidone, the Director of the Bureau of Veterinary Medicine of the FDA, after noting that the claimed hormonal effect was not supported by the evidence, stated:
Even if a hormonal effect had been adequately demonstrated and established as the sole operant in the development of mammary tumors in the female rats studied, the mechanism would have to be sufficiently defined. Then, if the mechanism in rodents was not applicable to humans, it would be necessary to determine that the nitrofurans would not cause a different hormonal effect in humans by using an appropriate animal species to establish a "no-hormonal-effect" level. Id. at 19912. Such skepticism is appropriate, yet was noticeably absent in the selenium case.
See generally NATIONAL ACADEMY OF SCIENCES, SELENIUM IN NuTRrTION (1971).

1977]
The University of Chicago Law Review The Committee concludes that the present evidence does not establish the carcinogenicity of cyclamate or its principal metabolite, cyclohexylamine, in experimental animals. No conclusion could be reached concerning the question of cyclamate's potential carcinogenicity in humans due to the short post-exposure observation time, the insensitivity of epidemiologic studies to detect relatively small changes in cancer incidence, and other factors. The Committee expresses concern over the statistically significant increase in tumors in cyclamate-treated animals from several studies; however, the interpretation of these results is confounded by the nature of the test procedures or animal strain employed. The presence of tumors of the urinary tract in other animal studies, though not in statistically significant numbers, is cause for additional concern.
The Committee notes the relatively limited sensitivity of current bioassay systems. Although no chemical can be proven unequivocally to lack carcinogenicity with these systems, one with a significant carcinogenic hazard for humans could escape detection. 419 (1971) (never officially adopted by the FDA). In discussion of a recent regulation, the Commissioner recommended that the Report of the Panel on Carcinogenesis serve as guidance in developing laboratory protocols. 42 Fed. Reg. 10412, 10417-18 (1977) .
The procedure for the evaluation of certain animal drugs has been discussed by FDA officials in a paper presented at a scientific symposium. An attempt to promulgate toxicological criteria for additives in 1971 was unsuccessful.
1. Appropriate Tests. The Act gives the FDA broad discretion in determining the testing methods to be employed. Carcinogenicity can be determined by testing via ingestion by man or animal, 59 or by other "appropriate" tests not involving ingestion at all. The induction of a neoplasm following exposure to a chemical carcinogen is poorly understood;" the processes by which cancer results from the incorporation of suspected carcinogens in an animal's diet is obscured by the play of numerous inherent variables. 1 These difficulties have led to much dispute concerning the validity of individual testing techniques, and a number of basic issues remain unresolved.
The first hurdle is to identify those chemicals that require longterm testing. Adequate testing requires that experimental animals be treated with the compound over their life span-a timeconsuming and costly procedure. 82 0 The Act does not expressly set forth any testing requirement, nor does it specify how the FDA is to obtain the experimental data upon which to base its regulations. However, the Food Additives Amendment does require that full reports of any investigations made with respect to the safety of a chemical be included in a food additive petition. FDCA § 409(b)(2)(E), 21 U.S.C. § 348(b)(2)(E) (1970) . See also FDCA § 409(c)(3), 21 U.S.C. § 348(c)(3) (1970) (requiring a "fair evaluation of the data before the Secretary"). Thus, the Secretary determines what tests are adequate to document a chemical's safety. Since the Act dictates that the manufacturer of a new chemial bear the burden of proving the chemical's safety, see note 26 supra, the manufacturer is effectively compelled to conduct the required test or the Secretary will deny the food additive petition.
In practice, most testing is conducted by the manufacturer. Legislation has been proposed which would require third-party testing of food chemicals by independent testing laboratories. See 119 Cong. Rec. 1174 Rec. (1973 11 The FDA has not set forth any official guidelines. Director's Report, supra note 65, at 1. At a recent FDA Advisory meeting one FDA staff member catalogued the factors generally considered in determining whether long-term testing of animal drugs is required:
Several factors determine whether additional testing of the parent drug is required. If the compound or any residue in food is a suspect carcinogen, lifetime testing in two rodent species is always required. A compound is considered a suspect carcinogen if it is structurally related to known carcinogens or it is expected to be possibly transformed to a known carcinogenic compound when ingested by humans. In addition, the biological activity of a kind sometimes associated with carcinogenicity may categorize a compound as a suspect carcinogen. For example, if it produced thyroid hyperplasia or bile duct proliferation in subchronic studies, then long-term tests are required. Toxicology Committee, supra note 64, at 6. The promulgation of guidelines would eliminate the arbitrary results often obtained when regulators simply "eyeball" the data. See Color Additives: Botched Experiment Leads to Banning of Red Dye No. 2, 191 ScrENcE 450 (1976) .
11 One short-term test uses the bacteria Salmonella as an indicator of DNA damage. The test is based on the theory that cancer is caused by mutations. Experimental data indicates a high correlation between carcinogenicity and mutagenicity. In one study 90% of 175 known carcinogens were mutagenic in the short-term test, including almost all of the known human for carcinogenicity screening. If in-vitro testing proves reliable, it would aid greatly in the determination of which compounds should be subjected to long-term animal tests. A program could be instituted under which chemicals yielding positive short-term test results could be approved only after long-term testing. 8 The FDA could also require manufacturers of chemicals that have been approved without long-term testing to submit to periodic reevaluations and to conduct additional tests if necessary. 9 There is also great need for the development of guidelines specifying testing conditions. Many FDA evaluations have been based on a multitude of different experiments conducted under different circumstances. Few if any of the individual studies have been reproduced. 70 The necessity for guidelines would be diminished if the results of these different tests were somewhat uniform. In fact, however, results of these experiments have varied greatly. 71 Such guidelines cannot be promulgated, however, until certain policy decisions are made regarding the desired degree of anticancer effort. It is well documented that certain testing procedures are more sensitive than others, in the sense that certain tests are more likely than others to yield a positive result. 7 2 For example, carcinogenicity tests using the transplacental route of administration, whereby testing is begun in the parent generation and carried over to the newborn generation, appear to be more sensitive than other test systems. 75 The former position would seem more consistent with the policy of the anticancer clause, although the use of an extremely sensitive test raises the risk that the carcinogenic effects discovered may be the product of the experimental design. 76 In any event, the issue must be squarely faced as a prerequisite to the promulgation of any guidelines.
Although the adoption of test guidelines need not foreclose reliance upon other relevant data, there is a danger that such guidelines might discourage the pursuit of other lines of research aimed at developing improved methods of carcinogenicity testing. 7 The likelihood of that danger materializing, however, would be small-any guidelines adopted must of course be subject to continuous review, and university laboratories and medical centers would be under no compulsion to restrict their work. In addition, should tests conducted under the prescribed guidelines indicate that a chemical is hazardous, the manufacturer would have an incentive to disprove those findings, and, in the process, conceivably might develop new and more accurate testing methods.
The promulgation of test guidelines would serve at least three purposes. First, tests conducted according to standardized procedures would be more easily reproducible. Reproducibility would help to eliminate unreliable data. 78 Second, guidelines would inform manufacturers of the kind of testing that must be conducted. By instructing the manufacturers that the use of certain tests will enhance the chances for approval, the FDA could increase industry incentives to test chemicals adequately. See Epstein Statement, supra note 74, at 57. ' The National Cancer Institute has developed a comprehensive protocol for carcinogenesis testing, Nat'l Cancer Institute, Guidelines for Carcinogen Bioassay in Small Rodents (Tech. Rep. Ser. No. 1, NCI-C6-TR-1, February, 1976). Since these guidelines are general in nature (they may apply to occupational, environmental, and experimental carcinogens), they may not be suitable in all respects for application to food additives.
U.S.C. § 348(c)(3)(A) (1970).
If there is some evidence that an additive might be carcinogenic but that evidence does not warrant concluding that the additive "induces cancer," the safety of the additive would be evaluated under the standards of the safety clause. Two recent FDA withdrawals of suspected carcinogens were based on the safety clause-the withdrawal of the food additive diethylpyocarbonate (DEPC), theoretically capable of combining with other ingredients to form the carcinogen urethan, 37 Fed. Reg. 3060, 15426 (1972); and the withdrawal of mercaptoimidazoline, a compound which could possibly rearrange chemically to form ethylenethiourea, a carcinogen. 38 Fed. Reg. 10116, 33072 (1973 The application of the safety standard would permit the use of a suspected carcinogen if the expected benefits of its use outweigh the risk that it causes cancer. See FOoD CHEMICAL NEws, July 1, 1974, at 10 (discussion of the role of economic benefit considerations in FDA's regulation of carcinogenic substances). To illustrate, if a preservative for which there is no economically realistic substitute is suspected of being carcinogenic, the social utility of its continued use would counsel against its removal from the market; however, if a food color were suspected, the relatively low social utility of its use would not sufficiently counterbalance the risk that it might cause cancer.
" See Color Additive Hearings, supra note 33, at 62 (statement of Secretary Flemming): It has been suggested that once a chemical is shown to induce a tumor in a single rat, this forecloses further research and forever forbids the use of the chemical in food. This is not true. The conclusion that an additive "is found to induce cancer when ingested
Unlike scientists who can eschew reliance on insufficient data, 85 however, the agency must make decisions on the basis of incomplete or inconclusive evidence.8' It would be impossible for the FDA to spell out with specificity the quantum of evidence that will suffice for concluding that a chemical is carcinogenic. Nevertheless, the present confusion and uncertainty concerning sufficiency of scientific evidence is at least partly avoidable. The FDA should clarify the criteria for evaluating test results. The difficulties encountered in test evaluation are indeed formidable. Consider, for example, the variety of ways in which chemicals can affect tumorigenesis:
The response to a tumorigenic substance may consist of (1) an increased incidence of tumors of a type commonly seen in the control animals, (2) the development of a type of tumor not seen in the control animals, or (3) a combination of the occurrence of a different type of tumor and an increased incidence of one of several types of tumors seen in controls. In some experiments the only manifestation of an effect consists of (4) an earlier occurrence of tumors in the treated animals than in the controls, the incidence being the same in both. In yet another variation the only effect seen may consist of (5) an increase in the number of tumors per animal, the number of tumor-bearing animals being the same .... 11
Moreover, tumors differ in their structural characteristics-for example, a chemical may cause the formation of histopathologically benign tumors, thus raising the difficult question whether the induction of benign tumors suggests that the chemical is carcinogenic .
88
by man or animal" is a scientific one. The conclusion is reached by competent scientists using widely accepted scientific testing methods and critical judgment. An isolated and inexplicable tumor would not be a basis for concluding that the test substance produces cancer. There have been many proposals of methods to systematically determine which tumorigenic effects justify labeling a chemical carcinogenic." 9 The proposals generally attempt to develop a strict scientific standard for carcinogenicity, and are not necessarily suitable for regulatory decision making. However, the FDA could develop a system of rebuttable presumptions based on its evaluation of the significance of different kinds of tumorigenic effects. 0 Such a system would facilitate reasoned decision making at the formal hearing level 9 and would aid judicial review. Perhaps the most important benefit of such a system would be the guidance that it would provide to the FDA staff and the manufacturers in the informal actions that make up the bulk of the FDA's work. " ' See, e.g 93 suggests the propriety-and desirability-of such standards. The Environmental Protection Agency, an agency similarly involved in carcinogenicity testing, has developed certain cancer principles 9 4 to aid it in assessing the risks posed by environmental carcinogens. Although the EPA's principles have been subjected to criticism," the court in Environmental Defense Fund held that the Agency may properly rely upon such principles. Rejecting the argument "that the 'cancer principles' that EPA relied on improperly biased the agency's openminded consideration of the evidence," 96 the court noted that the manufacturer had been afforded ample opportunity to rebut the presumptions embodied in the cancer principles. 7 The opinion praised "EPA's specific enunciation of its underlying analytic principles, derived from its experience in the area [since such specificity provides] . . . meaningful notice and dialogue, enhances the adDuring the same year the FDA received an estimated 2,142 new animal drug applications and completed an estimated 2,251 reviews. (1) A carcinogen is any agent which increases tumor induction in man or animals.
I
The opinion of the D.C. Circuit in the case of Environmental Defense Fund v. Environmental Protection Agency
(2) Well-established criteria exist for distinguishing between benign and malignant tumors; however, even the induction of benign tumors is sufficient to characterize a chemical as a carcinogen.
(5) Carcinogenesis is characterized by its irreversibility and long latency period following the initial exposure to the carcinogenic agent.
(7) The concept of a "threshold" exposure level for a carcinogenic agent has no practical significance because there is no valid method for establishing such a level.
(8) A carcinogenic agent may be identified through analysis of tumor induction results with laboratory animals exposed to the agent, or on a post hoc basis by properly conducted epidemiological studies. ministrative process and furthers reasoned agency decisionmaking."" 8 The FDA should emulate the imaginative approach taken by the EPA.
III. THE AMBIT OF THE ANTICANCER CLAUSES
At first blush the Act seems to clearly define the domain of the anticancer clauses. The clauses are applicable to food additives, color additives, and new animal drugs. Several problems have arisen, however, in determining the coverage of the anticancer clauses. The most important of these controversies surrounds the definition of a "food additive". Other significant problems concern two of the statutory exemptions from the food additive definition and the proper interpretation of the DES Amendment.
A. Food Additives: The Problem of Unavoidability
Food additive is defined in section 201(s) of the Act as "any substance the intended use of which results or may reasonably be expected to result, directly or indirectly, in its becoming a component or otherwise affecting the characteristics of any food." ' 0 " Id. at 1007. 
S.C. § 348(h) (1970).
Although the applicability of the anticancer clause in withdrawal proceedings is not specifically addressed in the statute (the primary concern of Congress being the establishment of a premarketing clearance scheme), this circumstance should not preclude the application of the clause. It would indeed be anomalous if the FDA could weigh the benefits of the use of a carcinogen, or assume a safe tolerance for a carcinogen, merely because the carcinogenic substance had been approved years earlier on the basis of now obsolete testing.
The recognition that scientific standards for determining the safety of food chemicals will change greatly over time has led the FDA to consider periodic reassessments of food and color additives. FOOD CHEMICAL NEWS, Oct. 11, 1976, at 20. With the institution of such procedures, withdrawal of food additive regulations may become more common. Sess. 3-4 (1958) . Intentional additives were described as those substances deliberately added to food, and "incidental" additives as those substances not intentionally added, but which may "reasonably be expected" to enter food.
Substances can enter food in a variety of ways. First, they can be introduced during the manufacturing and processing stages of food production. Second, substances can enter food during storage and distribution; for example, substances can migrate into food from surrounding packaging materials. Third, substances can enter food through the ecological food pyramids as a result of extensive environmental contamination. Finally, adulteration can occur through such natural processes as fungus growth. Substances intentionally used during manufacturing, processing, storage or distribution are usually "food additives," since in most cases it could have been anticipated that the substances would enter the food. 01 The status of substances that enter food through environmental contamination or natural processes is more problematic.
In United States v. Ewig Brothers Co., 10 2 the Seventh Circuit held that residues of the chemical pesticides DDT and dieldrin found in smoked chubs were food additives within the meaning of the Act. Although the basis for the court's holding is less than clear, 3 the court appears to have concluded that DDT and dieldrin " ' The FDA has adopted no standards for determining whether a substance can reasonably be expected to become a component of food. FOOD CHEMICAL NEWS, March 28, 1977, at 4. The FDA has stated that when a chemical is found in a very low level in the food contact article, it may be possible to predict that there is "no reasonable expectation of migration into food based on theoretical considerations peculiar to the particular product and use." 40 Fed. Reg. 40534 (1975) . Such language suggests that FDA would consider adopting the theoretical extrapolation method now used in estimating the significance of animal drug residues. See text and notes at notes: 161-63 infra. The FDA specifically rejected the use of the method in its regulations of polychlorinated biphenyls, a food additive. Letter from Alan Bennett, FDA Assistant Chief Counsel for Enforcement, to Stephen M. Truitt, reprinted in FOOD CHEMICAL NEWS, Oct. 6, 1976 , at 16. The Society of the Plastics Industry recently submitted a petition to the FDA proposing the application of the theoretical extrapolation method to packaging materials. See FOOD CHEMICAL NEWS, April 4, 1977, at 22-24 . If adopted, the proposal would in effect exclude migrants from the definition of food additive if the level of migration is below a specified level. REV. 140 (1975) ).
"3 The case is complicated by the fact that DDT and dieldrin are pesticide residues. Section 402(a) (2) (c) of the Act, 21 U.S.C. § 342(a)(2)(c) (1970), contains a proviso to the effect that pesticide residues remaining on processed agricultural products shall not be deemed were "incidental" additives because the presence of pesticides in the food could be traced to human agency. Because Congress had not restricted the scope of the term "food additive" to substances deliberately added, 1 04 the court reasoned, the pesticides fell within the statutory language. 0 5 The implications of the decision are staggering. DDT and dieldrin, both proven carcinogens,' are ubiquitous environmental contaminants that enter food through the ecological food pyramids.' 07 Were the Ewig Brothers decision carried to its logical extreme all foods containing these pesticides-including most foods of animal origin"'-would be removed from the market by force of law, for the anticancer proviso to section 409 forbids the issuance of a regulation permitting the marketing of carcinogenic food additives.
The FDA, however, has taken the position that it may, under section 406, set tolerance levels for additives the presence of which in food is unavoidable but that do not satisfy the standards for agricultural commodity pursuant to a tolerance or exemption granted under § 408. The argument could be made that the proviso constitutes an independent basis for concluding that Congress considered pesticide residues to be food additives, and the opinion is unclear concerning the extent to which the court relied on this inference. 502 F.2d at 722. The inference is not compelling; the language of the proviso suggests that it applies only to agricultural products upon which pesticides were intentionally used, not those in which the presence of the residues is due simply to pervasive environmental contamination. Food containing food additives, on the other hand, is deemed adulterated if the additive is unsafe within the meaning of section 409.111 The statute establishes an independent scheme for the regulation of food additives; any tolerances for unsafe food additives must be established pursuant to a section 409 regulation.
11 2 The anticancer clause in section 409, of course, flatly forbids the Secretary to issue a regulation permitting the use of carcinogenic food additives. '" The Ewig Brothers court noted the proviso to § 402(a)(2)(C) that deals specifically with pesticide residues in processed agricultural commodities, and read this as evidence that the food additive definition is broad enough to include pesticide residues in processed food. Prior to 1958 only raw agricultural commodities could be considered adulterated as a matter of law. Section 408 of the Act, 21 U.S.C. § 346a (1970) , permits the setting of tolerances for residues in the raw agricultural commodity. In 1958 the per se concept was extended by the Food Additives Amendment. The purpose of the proviso to § 402(a)(2)(C) was to extend the tolerance prescribed for the raw commodity to the processed commodity, by providing that residues in processed commodities shall not be deemed unsafe "if. . . the concentration of such residue in the processed food when ready to eat is not greater than the tolerance prescribed for the raw agricultural commodity." 21 U.S.C. § 342(a)(2)(C) (1970) . In the court's view, the fact that this proviso was needed is evidence that Congress felt that pesticide residues in the processed commodity were food additives within the meaning of § 409: in the absence of special provision allowing the marketing of processed commodities containing pesticide residues, such commodities would be subject to per se treatment under § 409.
Even if Congress felt that residues in a processed commodity of pesticides used "in or on" the raw commodity were food additives, however, it does not follow that all pesticide residues in any food commodity are food additives, regardless of the means by which the residue entered the processed food. Indeed it is most curious that Congress, if it thought that all pesticide residues in all commodities were food additives, limited the protection of the proviso to those processed commodities which were themselves treated with pesticides in the raw stage. Were all pesticide residues to be considered food additives, the anomaly would arise that processed commodities directly treated with pesticides would be regulated under § 408, under which the government bears the burden of providing unfitness, while those processed commodities contaminated via the food pyramids could be marketed only after the processor secured a regulation under § 409. Congress could not have intended to place a heavier burden on the processor of foods not treated with pesticides than on the processor of directly treated foods, for the latter has far greater control over the condition of the commodities he purchases. Although the existence of a problem may be inferred from the congressional response, the failure of Congress to remedy an almost identical problem of vaster implications perhaps suggests the nonexistence of the greater problem; suggests, that is, that environmental contaminants not intentionally used in or on the commodity itself are not food additives. fines food additives as substances "the intended use of which" may reasonably be expected to result in the substances becoming a component of food, and explains that this definition includes "any substance intended for use in producing, manufacturing, packing, processing, preparing, treating, packaging, transporting, or holding food.
... " 5 The Ewig Brothers court felt that a substance in food is a "food additive" if that substance has been used at any point by any person for the purposes of food production. This interpretation would lead to the anomalous result that fish contaminated with pesticides used in the production of agricultural commodities would be contaminated as a matter of law under section 409116 but fish contaminated with industrial effluents would not. The more plausible interpretation is that the "intended use" to which the statute refers is that of the manufacturer or processor of the food commodity in which the substance is found. Section 409 regulates food additives by means of a premarketing mechanism designed to establish the safe levels at which a manufacturer or processor may use additives. The user must petition for a regulation permitting its use, and is responsible for bringing such use into conformity with the terms of the governing regulation. 11 7 If the processor of the commodity in question does not use the foreign substance, the substance is not amenable to the regulatory scheme of section 409, for the agency cannot formulate regulations prescribing the terms and conditions of the use of a substance that the processor does not use. The agency has ample authority, under sections 402 and 406, to remove from the market any food adulterated by contaminants that enter the food by accident or through the ecological pyramids."' "' 21 U.S.C. § 321(s) (1970) .
'" If a substance is a "food additive" it is deemed unsafe "with respect to any particular use or intended use" in the absence of a regulation prescribing the terms of its use. FDCA § 409(a), 21 U.S.C. § 348(a) (1970) .
,,7 Thus one commentator has argued: It seems inconsistent with the legislative purpose to maintain that any substance is a food additive, regardless of whether its use in the distributive chain was reasonably foreseeable since in such cases there would be no possibility of pretesting to determine a safe amount. Thus, accidental additives, such as detergents used to clean the floors of the plant, which might conceivably but unexpectedly become components of the food, were exempted from the pretesting requirements since industry could have no way of either knowing or controlling the amounts which might eventually contaminate the food. 21 Vi.. L. REv. 140, 148-49 n.56 (1975) . The note author emphasizes foreseeability, but the crucial issue seems to be control. Even if it can be reasonably foreseen that a product will be contaminated by DDT, for example, as a result of its ubiquity in the food pyramids, the contamination is nevertheless not a food additive, for it is not "used" on the product and therefore is not amenable to § 409 pretesting.
" ' See text and note at note 16 supra.
The "food additive" definition is perhaps worded broadly enough to encompass certain kinds of environmental contaminants. If a processor or packer purposely uses a contaminant in such a way as to permit the contaminant to enter the food commodity, the processor's use of the contaminant is amenable to section 409 regulation. For example, processors who use packaging paper contaminated with polychlorinated biphenyls (PCBs) should be subject to section 409 regulation. PCBs, known carcinogens' 9 found in certain types of food packaging paper, can enter food by migrating from the surrounding paper. The presence of PCBs in certain types of paper is evidently due to environmental contamination. 1 0 The use of packaging material containing PCBs is clearly an intended use of the paper in the distributive process that can reasonably be expected to result in the PCBs becoming a component of the food. PCBs in packaging paper therefore might be considered food additives so that the FDA could prohibit the use of such paper under conditions enabling PCB migration.
In general, however, foods containing environmentally pervasive carcinogens, or carcinogens produced through natural processes, such as fungus growth,"' are not subject to the anticancer proviso of section 409(c)(3)(A). Such contaminated food must be regulated as food containing added poisonous substances under section 402(a)(1)22 or 402(a)(2)(A). 2 3 Under these sections of the stat-" I See Nagasaki, Tomii, Mega, Marugami & Ito, Hepatocarcinogenicity of Polychlorinated Biphenyls in Mice, 63 GANN 805 (1972) . See also Environmental Defense Fund Citizen Petition on PCB's (FDA, November 21, 1975 (1970) . Substances which are "added" but are not considered food additives are regulated under § § 402 and 406 of the Act. A few judicial decisions have attempted to determine whether a substance was "added." In United States v. 1,600,800 Pounds of White Corn, Civil No. T-4173 (D. Kan. Dec. 18, 1970) , the court held that since aflatoxin is not a natural constituent of corn, it must be considered an added substance. The court recognized that aflatoxin is the byproduct of a mold that grows from spores not found on corn prior to harvesting. In United States v. 1232 Cases of American Beauty Brand Oysters, 43 F. Supp. 749 (W.D. Mo. 1942) , the court held that shell fragments in cans of oysters were "not added" substances under § 402(a)(1), and that tolerances for shell fragments could therefore not be issued under § 406. The court stated that the shell fragments were "not artificially added for the purpose of growth or to aid in the processing operations." Id. at 750. The FDA has asserted that the word "added" refers not only to substances purposely added, but to all substances not inherent in nature. See 39 Fed. Reg. 42743, 42744 (1974) Although it may be difficult in some cases to determine if a substance ute, the FDA bears the burden of establishing the harmfulness of the food or of the ingredient, 124 and tolerance levels can be established under section 406 for necessary or unavoidable carcinogenic substances. The FDA presently sets tolerances for such substances, but does not bear the burden of proving the harmfulness of food containing environmental carcinogens, since such substances are deemed unsafe under section 409 in the absence of a regulation specifying the permissible terms of their use. Thus the agency shifts the burden of proof to manufacturers by treating environmerital carcinogens in food as food additives while avoiding the mandate of the anticancer proviso in section 409.
The manner of regulating the presence in food of environmentally ubiquitous carcinogens that has emerged is rather eccentric, but not unsatisfactory in policy. The FDA is unlikely to take the drastic action with respect to such carcinogens that Ewig Brothers seems to require-for essentially the same reason the agency has refused to apply the anticancer clause of section 409 to nitrites and selenium. 125 Congress has never squarely addressed the problem of how to regulate carcinogenic food additives that are truly unavoidable or that are essential in the production of food. If the presence in food of substances such as DDT or selenium is to be systematically regulated, Congress, not the agency, should strike the fundamental balance of social costs and benefits. But until basic legislative decisions are made and standards erected, the FDA has no choice but to muddle through, backing and filling as events require.
Assuming that the Ewig Brothers decision and the FDA position will remain the law, at least for the near future, it is imperative that the criteria for determining unavoidability, as well as the standards for regulating unavoidable substances, comport with the general public health purposes of the Act. Acting under section 406, the FDA now permits the use of packaging paper containing PCBs, on the theory that PCB migration is unavoidable.
12 6 The agency, however, has admitted that PCB migration can be avoided by interposing a barrier between the packaging paper and the food.2' The conin food is "inherent in nature," see Note, Health Regulation of Naturally Hazardous Foods:
The FDA Ban on Swordfish, 85 H-Av. L. RaV. 1025 RaV. , 1030 RaV. -32 (1972 , the presence of pesticide residues in food is undeniably the result of man's use of the pesticide. 
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cept of unavoidability should not be thus stretched for the purpose of avoiding the mandate of the anticancer clause."' Furthermore, the level of adulteration considered unavoidable should not necessarily be dictated by the standards the food industry has set for itself. The FDA, in its proposed regulation of aflatoxin, a contaminant of peanuts, chose a 15 p.p.b. tolerance leve1 2 primarily, it appears, because that was thought to be "a level at which manufacturers have the capability to monitor their products during processing and to ensure that the finished product complies with the tolerance"' 3° -even though eleven of the twelve major producers of peanut prooucts could meet a 10 p.p.b. tolerance in 90 percent of their products.' 3 ' Aflatoxin is a potent carcinogen' 3 2 produced by a type of ihold that grows on peanuts.
133 By immediately drying and properly storing the harvested peanuts manufacturers could substantially reduce the production of aflatoxin. 3 4 The FDA elevated industry convenience and security over public health considerations by refusing to adopt an industry-leading standard. Judge Learned Hand's classic statement concerning the deference due industry usage under the law of torts seems apposite in this context:
[I]n most cases reasonable prudence is in fact common prudence; but strictly it is never its measure; a whole calling may have unduly lagged in the adoption of new and available devices. It may never set its own test, however persuasive be its '2 Insofar as practicable, the agency should preserve the integrity of the Food Additives Amendment as an independent regulatory scheme prescribing more stringent safety standards than those contained in the general "poisonous and deleterious" sections of the Act. Cf. Continental Chemiste Corp. v. Ruckelshaus, 461 F.2d 331 (7th Cir. 1972) (dictum that subsequent to the passage of the Food Additives Amendment, if a product constitutes a "food additive" it is excluded from the "poisonous" or "deleterious" category).
1" 39 Fed. Reg. 42748, 42750 (1974 The two statutory exceptions from the food additive definition raise special problems. Congress specifically excepted from the anticancer clause substances that experts "generally recognize as safe" (GRAS). 3 The purpose of the GRAS exception was to exempt common additives such as salt, sugar, and vinegar from the pretesting requirement of section 409.137 Also excepted were substances granted a sanction prior to the enactment of the Food Additives Amendment.' 38 Prior sanctions were FDA informal opinions acknowledging the safety of chemicals intended for use in food.' 39 Since GRAS additives and additives granted a prior sanction are regulated under the "poisonous and deleterious" sections of the Act, these statutory exceptions might appear to create substantial impediments to the effective implementation of the anticancer clause. Both GRAS and prior sanction additives, however, can be withdrawn. The GRAS exception requires a general consensus among scientists that the exempted substance is safe. Any suspicion ' The T § 121.101 (1975) . Substances not included on this list are not automatically classified as food additives. Manufacturers may form their own conclusion whether a substance is GRAS; if they are in error, the.food containing such additives will be considered adulterated. See 14 FOOD DRUG Cos. L.J. 9 (1959). Several groups, including the flavor, the chewing gum, and the brewing industries, have published lists. The FDA has presumed some substances to be GRAS without publication, and has issued "no objection letters," usually unpublished, on other substances. See generally The Use of Substances "Generally Recognized as Safe" (July 20, 1973) (unpublished FDA release). 
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that an additive may induce cancer should be sufficient to prevent it from being "generally recognized as safe." ' Revocation of a prior sanction is more difficult. Such sanctions can be withdrawn only under the safety standards of sections 402 and 406. Those standards place on the FDA the burden of showing that the substance may be injurious to health; thus, withdrawal could not be effected on the basis of inconclusive data."1 A clear demonstration that a substance is carcinogenic, however, should suffice for revocation of a prior sanction.' 42 C. Animal Drugs: The DES Amendment
The DES Amendment "3 authorizes the FDA to approve the use of any carcinogenic animal drug if, after testing of the drug by "methods approved by the Secretary," no residue of the drug can be found in any edible portion of the animal. The clause was enacted in 1962 to permit the continued use of diethylstilbestrol (DES)."' At that time, the carcinogenicity of DES was well established, " I but there was no evidence that cattle to which the drug had 140 For example, saccharin was withdrawn from the GRAS list in 1971 on the basis of been administered retained any residue of DES after slaughter.
Since the enactment of the DES Amendment, the analytical methods for detecting residues have improved dramatically." 6 After the Department of Agriculture in 1972 detected what appeared to be DES residues in beef, the FDA attempted to remove DES from the market.' 47 In Hess & Clark, Division of Rhodia, Inc. v . FDA,',' the D.C. Circuit vacated the withdrawal on the grounds that the agency had not provided the manufacturers an adequate opportunity for a hearing, and remanded the case to the FDA. Following remand, the FDA announced a hearing on its proposal to withdraw the prior approval of DES. 4 ' The main controversy in that hearing will center on whether the substances found in DES-treated animals are "residues" within the meaning of the statute. Drugs may be chemically altered after ingestion and the substance detected in the tissues of slaughtered animals may be something quite different from the administered drug.' 50 The manufacturers of DES argue that "a residue is the remainder of the original substance and the term 'residue' should not be used to describe new compounds formed from the original substance."' 5 ' They claim that the residue contained in the animal tissues is a metabolite of DES, DES-monoglucuranide, and assert that the metabolite, unlike free DES, is not carcinogenic.' 2 The statute and legislative history leave unclear whether Congress intended metabolites to be included within the term "residues," or whether metabolites must be independently evaluated for carcinogenicity. As a practical matter, metabolites are often present in trace amounts and can be difficult to identify, isolate, and test.' 53 If scientific evidence establishes a significant possibility that metabolites have the carcinogenic properties of their parent chemicals and that individual testing is not practical, the FDA would be justified in establishing a presumption that such metabolites fall within the anticancer clause. The DES Amendment granted an exception to the anticancer clause for known carcinogens only on the assumption that the use of such carcinogens would not result in human ingestion of carcinogenic chemicals; if there is evidence that the assumption is incorrect, the DES exception should not apply. On the other hand, it would not be inconsistent with the purpose of the DES Amendment to permit the use of a drug that leaves a metabolite in the slaughtered animal so long as there is convincing evidence that the metabolite is not itself carcinogenic.
A second issue crucial to the proper administration of the DES Amendment concerns testing methods. The statute prescribes that the methods of detecting residues shall be those "approved by the Secretary." It has been argued, therefore, that the law does not require the use of the most sensitive method of analysis.' 54 At the time of enactment of the Amendment, Congress recognized that the ability to measure a "zero" quantity of residue was limited by the sensitivity of the method employed.' 55 However, there is no indication that Congress purposely sanctioned the presence of minute quantities of residues in human food. Congress had no intention of weakening the anticancer clauses; indeed, the legislators were expressly assured that the DES Amendment would not compromise "the consumer protection now afforded by [the anticancer] provision.""' Assurance was made that the "basic principle of the anticancer provision"-the no-threshold hypothesis-would "remain unimpaired."' 5 The legislative history of the DES Amendment thus suggests that use of the most sensitive method of analysis should be required under the Amendment.
The FDA has expressed dismay at the prospect of requiring the " See Kolbye & Perez, supra note 58, at 3. "' See, e.g., CONG. REc. H5945 (daily ed. June 16, 1976) (remarks of Rep. Whitten): "Testimony before the committee has highlighted the fact that the Secretary of HEW is charged with the responsibility of approving a method for the measurement of residues. The law does not require the present practice of using the most sensitive method available." " See 108 CONG. Rac. 21077 (1962 The FDA has recently promulgated regulations adopting sensitivity of the method principles (SOM) under its authority to prescribe the methods to be used in detecting residues. 6 ' The SOM principles do not specify that a certain analytic method be used in testing for residues, but instead establish for each drug a level of residue exposure that the agency considers "safe" and require that the assay method chosen be capable of measuring to the defined level.' 6 2 The theoretical calculation by which the safety level is del" FDA Commissioner Schmidt has recently stated that mandatory use of the most sensitive method "means that we will be chasing a receding zero and some idiot in some lab will come up with something sensitive to parts quintillion, and on our policy it says we will adopt it." National Advisory Food and Drug Committee, FDA, Transcript of Proceedings of June 29-30, 1976 38 Fed. Reg. 19226 (1973); 42 Fed. Reg. 10412 (1977) (codified at 21 C.F.R. § § 500.80-.98 (1977) ). FDA has indicated its intention to apply the SOM rules to nitrofurans. See 41 Fed. Reg. 19906 (1976); 41 Fed. Reg. 34884 (1976) September 3, 1976 , at 3, the following steps would be required of a manufacturer who wishes to market an animal drug that is a suspected carcinogen:
[1] Assess total residues in edible products and their depletion times, in order to ascertain probable human consumption.
[2] Determine appropriate testing in laboratory animals to estimate the cumulative effects of human exposure to the residues.
[3] Use dose-response data in test animals to extrapolate to a level of residue exposure that FDA considers insignificant and posing essentially no risk of cancer.
[4] Determine the animal tissue from which the residues require the longest time to deplete to safe levels, and the compound the assay must measure to assure that no unsafe residues occur.
[5] Develop a practicable method of analysis to assure that total residues in the daily diet of humans do not exceed the safe level.
termined is based on an estimate of the quantity of the drug that would yield a one in one million chance of producing cancer.' 3 This statistical extrapolation method is fraught with difficulties. Adoption of a theoretical estimate of safety for a disease whose mechanisms of induction are so little understood must be viewed with skepticism. No theoretical estimate can take into account either the variability of human susceptibility to carcinogens or the individual hormonal and immunological mechanisms that affect the growth of tumors once they have been initiated.' 4 Moreover, the assumption that science can estimate the risk that a chemical will cause cancer is fundamentally at odds with the no-threshold hypothesis. The difficulties associated with any statistical extrapolation method reinforce the conclusion that it is better and more consistent with the policy of the Delaney clause to require the most sensitive method of detection that is both reliable and reproducible.
CONCLUSION
This comment has examined several problems that have arisen in the application of the anticancer clauses. The problems are difficult, but not insurmountable. Full implementation of the anticancer policy requires a substantial effort from the FDA, particularly in formulating scientific standards to guide legal judgments. The strictly legal problems-problems of statutory interpretation-may require legislative attention, particularly in the area of regulating the marketing of food contaminated by environmental carcinogens such as DDT. The FDA, perhaps with some justification, has strayed from the strict anticancer policy of the Act in certain respects. Legislative clarification would provide the agency with much needed guidance in its task of protecting the public health.
David A. Kessler [6] Demonstrate that the product label can prescribe practical conditions of use to assure there will be no unsafe residues.
